[AAV vector-mediated gene transfer and its application to the nervous system].
AAV vectors are considered to be promising gene-delivery vehicles for gene therapy, because they are derived from non-pathogenic virus, efficiently transduce non-dividing cells, and cause long-term gene expression. Appropriate AAV serotypes are utilized depending on the type of target cells; e.g., neurons are efficiently transduced with AAV2 and AAV5 vectors, and an AAV1 vector is most suitable for muscles. Among various neurological disorders, Parkinson's disease (PD) is one of the most appropriate candidates of gene therapy. PD is a progressive neurodegenerative disorder that predominantly affects dopaminergic neurons in the substantia nigra. There are two major approaches to gene therapy of PD; i.e., 1) intrastriatal expression of dopamine (DA)-synthesizing enzyme genes, and 2) neuroprotection using the glial cell line-derived neurotrophic factor (GDNF) gene to prevent the disease progression. As for the initial step of clinical application, AADC (aromatic L-amino acid decarboxylase; the enzyme converting L-DOPA to DA) gene transfer in combination with oral administration of L-DOPA would be appropriate, since DA production can be regulated by the dose of L-DOPA. Preclinical studies are being conducted in MPTP-parkinsonian monkeys. AAV vector-mediated gene therapy would be feasible as a novel treatment of PD in the near future.